Introduction
THE changes brought about in mental and physical functions by ageing have been described by Korenchevsky (1942) , in an article which points out the similarity between these senile symptoms and those resulting from vitamin deficiency and from deficiencies in the thyroid, adrenal, and sex glands. While treatment with vitamins and hormones has been shown to produce striking improvement in certain pathological conditions-according to the studies reviewed by this author-there seems to be very little direct evidence of their effects on the psychological capacities of senile patients. In one experiment extending over a year, in which forty patients were systematically treated with vitamins B and C, Stephenson, Penton, and Korenchevsky (1941) obtained improvements of about 10 to 30 per cent. over untreated controls on psychomotor tests such as tapping, dynamometer, and ergograph. In most cases distinct improvement was noted also in various clinical symptoms of senility. The patients, however, were normally kept on a diet low in vitamin content. Thus, it does not necessarily follow that similar improvement would result from giving extra vitamins to patients on a more adequate diet. This investigation also provided no information about mental functions, nor did it extend to the effects of hormones.
In preparation for a fuller inquiry, a large number of mental tests was studied by Halstead (1943 Halstead ( , 1944 , with a view to choosing a battery of tests which could be quickly applied to senile patients, readily understood by them, and of a suitable range of difficulty. A final set of some twenty tests, chosen by M. D. and H. J. Eysenck, Aubrey Lewis, William Stephenson, and P. E. Vernon, is described by Eysenck (1945) , in an article which lists the average scores, standard deviations, reliabilities, and intercorrelations among 84 male senile patients at Tooting Bec Hospital. Halstead's and Eysenck's work show that mental abilities among such patients are considerably deteriorated, and that this deterioration chiefly affects tests involving abstract reasoning.
The Present Investigation
A detailed account of the investigation has been given, from the biochemical angle, by Richter (1946) . During the first, or pre-treatment, phase (from January to July, 1943) all patients were tested individually in two sessions, averaging 55 minutes each, and retested some four months later. The performances on most of the tests were shown to be reasonably stable and reliable, and the averages of each patient's two sets of scores were used as the base line from which subsequent deviations were measured. The patients were classified into light, moderate, severe, and " anomalous " cases of senility, and then divided at random into treated and control groups-the psychologist, however, not being informed which patients were in which group. The " anomalous " patients had either severe physical and moderate or light mental symptoms, or the converse; but there were so few of them that they were eventually grouped with the severe cases.
During the first vitamin phase (August-December, 1943), the treated group was given small doses of vitamins B and C, and the controls dummy tablets; and all patients were retested in two sessions. The pre-treatment tests had been given by M. D. Eysenck. Unfortunately she was unable to continue, and was succeeded by M.
McKinlay. Great care was taken, however, to ensure that the second psychologist followed the same procedures as the first, and during this phase they worked in co-operation. During the next phase (May-July, 1944) the treated patients were given larger doses. The onset of flying-bombs seriously disturbed the investigation, and a shortened battery of what appeared to be the most promising tests was applied, occupying only a single one-hour session. During the hormone phase (October-December, 1944) tests are also directly comparable. Moreover, the same conversion tables could be used for scaling the scores obtained at the second-vitamin and the hormone retests.
In presenting the results of the investigation, all we shall need are the differences in mean increases or decreases over the pre-treatment scores between the treated and the corresponding control groups, together with some indication of the statistical significance of such differences. For example, the figure -0 27 in Table II for the matrix test at the first-vitamin retests of light+ moderate cases was obtained as follows: There was a slight fall among the controls, but the decrease among the treated was greater by -*27 on our 0 to 20 scale. Increases among the controls might be ascribed to the effects of practice, and decreases to the effects of greater unwillingness or poorer co-operation, assuming that the technique of giving and scoring the tests remained constant throughout. But most such changes were so small as to be attributable merely to chance fluctuations; in only 8 out of 66 comparisons did they reach or exceed 1 point among all the patients. In so far as they are due to practice, unwillingness, and the like, they can be assumed to affect treated and control patients equally, and can, therefore, be neglected since we are concerned only with differences between the treated and controls.
Results
The results, listed in Neither the difference between treated and controls, nor the, variations between clinical groups, are significant, since their F-ratios would need to reach 7 0 and 4-0 to achieve a probability of 1 in a 100, or 4 0 and 2-7 for a probability of 1 in 20. The results of similar calculation for several of the tests at the first-vitamin phase are shown in Table III . LM and SA refer to the light+moderate and severe+anomalous cases. FV, SV, and H refer to the first and second vitamin and hormone retests, respectively. P is the probability of the difference.
EFFECTS OF VITAMIN AND HORMONE TREATMENT ON SENILE PATIENTS 91 eight positive differences and two negative ones reached the 0'03 to 006 level. Though it is conceivable that chance fluctuations might have produced this result, it seems more likely that we have obtained evidence of the vitamins or hormones producing small favourable effects on certain psychological functions in certain types of patients. This conclusion is strengthened by the observation that, with the vitamin retests at least, the improvements appeared to be localized among particular types or groups of tests, not scattered at random. Thus, with the light+moderate first-vitamin retest, all the fluency tests and all the perseveration ones except the very unreliable No. 26 gave positive differences. But the general intelligence and memory tests (matrix, vocabulary, etc.) , the speed tests (days, etc. forward and backward), and the psychomotor tests all yielded rather smaller differences, more of which were negative than positive. Adding the scores of the six fluency and perseveration tests gave a difference between light+moderate treated and control patients which would be accepted as fully significant statistically (P=0005). At the second vitamin retest the differences on these same tests were positive, though their significance had fallen (P=0 05). At the hormone retest, the light+moderate patients did well on names and inkblot perseveration, but not on matrix perseveration, nor on the fluency tests. Thus there was no longer any indication of a general psychological function of high fluency with low perseveration being improved by treatment. (It will be remembered that positive differences, representing improvements, correspond to increased fluency and to decreased perseveration.) In the severe+ " anomalous " group of patients neither vitamins nor hormones had any positive effect on fluency and perseveration tests; indeed rather the reverse. But the five general intelligence tests at the head of the list showed positive results at the first vitamin retest, as also did five of the six speed tests. Although the statistical significance of these differences is poor, P=0l06 for the five summed general tests, and P=0-2 for days, months, and digits forward, yet it is possible that general intellectual ability was slightly improved among more extreme cases of senility by vitamin treatment. Both the second retest, however, and the hormone test failed to show such an effect. The psychomotor tests and the miscellaneous ones in the bottom half of The greater the unreliability, the more widespread and haphazard will be the changes of score on retest, and these changes will tend to mask any general trend produced by vitamin or other treatment. Fourthly, in the writers' opinion the system of repeated retesting is an undesirable one. The patients' attitudes towards, and memory of, the tests are likely to have altered so much during the two years' investigation that no valid and reliable comparisons could be drawn between the results of the fourth or fifth testing and the first two. This may explain why the first vitamin retest appeared to give moderately promising results, but the later retests did not. A much better plan would have been that normally adopted in educational investigations which involve retesting, namely, to have had parallel forms, A and B, of each test and to have tested each patient only twice in all (half taking Form A first, Form B second, and half the reverse). That is to say, different groups of patients should be used for investigating each type of treatment. Admittedly this would make investigations of senility extremely complex and laborious, but that is inevitable in studying human individuals, with memories, interests, and sentiments of their own. Summary Small groups of male senile patients were treated: (i) with small doses of vitamins B and C; (ii) with increased doses; (iii) with androgenous hormones. The patients, together with similar numbers of untreated controls, were tested individually with a large battery of mental and psychomotor tests before treatment and during each phase of treatment.
No evidence was obtained of any general improvement in intellectual efficiency or psychomotor capacities as a result of the treatment. There were VD M. McKINLA Y slight indications of an improvement on general intelligence (g) tests among the more severe cases with vitamin treatment; and among the light and moderate cases the same treatment produced an increase in fluency and a decrease in perseverative tendencies (f and p factors).
Though these improvements amounted to about 10 per cent., they were of doubtful statistical significance and require confirmation with larger and more homogeneous groups of patients. Neither the psychomotor tests nor tests of intellectual deterioration were affected in any consistent manner. The increased vitamin treatment did not yield any more positive results, and the hormone treatment was apparently quite ineffective.
The lack of any clear-cut effects of treatment may have been due partly to the fact that the patients were already on a diet adequate in vitamins, and partly to the unreliability of psychological tests when repeated too frequently over too long a period.
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